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[ 0 0 3 7 ] 

a\ cat«i;rfedD(i)SAtfiO)i5ti7u j. © ^txo - o v u i t Jk u fe^ ? 

ttflBBB. ¥«ft«BJ!&&f*«iH««t ** 7 * Y X 9 t «« U 7ftU»fl" * BllBtf 10 

«fc*CXv.y>7 , T7fift»f3MB7ftZ. 4 t0t>7tt!*ttSfc®tt#AH;/y:]>S, 16 
«tttS»tljl&7-^tIit-o(5SSli^->t*Jll7Iyf >7tHtiT 
^I87J)J. » IS . {r-HltA>-:>7tii»C1ffl, ^IH=/'JD>lii& 

fittftsiilt«>-:>7t?*ci is) .' T , -*E*ltA*-z>9 , t7B#ici b. fii 

■ It A^-Z>7t?Btci D. BHatA>-:>7f J"»Cin)!. £ 5 El 9 ^ 
Slvf >7lS#«l7tl7ll7, CHt5R*7^9IiVll?»f. 4 « * Y X 7 I 
fit* » AK V fcatt«tt*&C*7 , -*ftBJIt1ft<3>*Y39«itt«ftU7 
H*CA*-l>7t7C){CJ; l J*Y7?»t 1 ««S U fefi J . U © i» ft . t* 

-^•%»ltft»»l/t*->»XH«CBDf #AK 5> 'J □ >lfc 20 

' fi^^BtBllfcBfrTtt^-fEBfcftMttCBOTnttfflBt**-*. 
[ 0 0 3 8 1 

^1<5 J; ? S«it<5lll- 7>^7^SS^67 < ;U*-ftftBtffllfcfcttU7Ba 

it^»5T 7" a 3 . 8*^*6 1 ? 0 0fDB& 1 V 1 *t£$ftffi 2 7 0 <<> tj fiJ 2 7 1 IC£ o 
7B*ft«ttaa®/Jvl*,><'r>C*»7*l. S/J\K.X'f>IS i *<?>P38PCS**l7l)7ftA 
»tffCJ;-57«<J|IOCJ:i74 o©aSilC«-it mi ? . «B» 1 ? 1 . 2 7 1 ttJKl) 

a if n t i few icr#prt 7 . 

JH ± d) J; 7 C . illllfxRI^fi^+f v7t«-C»KtftK, &feB*©H6^Sa 
[ 0 0 3 9 ] 

- £ . ifiB*©-WEic*?«tA*->oMati»itjfeii)ci8 7sii i on 

JfeflJ0«fc?SftA£mfSSttfti7 7. 

B 1 1 I* * £ 41 9 fi 8 X ft ft C J: 7 ft A ft ft B ■ 9 B ft E BB? ft 7 . 

*£E958 8XftftlC<fc7ftA£ftlllCttEI1 1 © «fc 7 C , \>M*T I- W v 97* 

b ? « e . se. b e 9 b b ( r . b > g) # b w ? ti7 ay . * , &gei (w) # 

fe®* (B) ICBS«U7&?'JYH7l>7. 

5 fil C tt ft 6 . f , S . ft . . B & 9 B ft ( R . B , G , R > W , G) JflScEfl 
7 Jl 7 I) 7 . 1U7, -oQMJflCttt. figif ( • • B . W. ••) #££CES7-:fl 
7 3V V . :(?!, 6eBft$!l9iiOWlCI3:fteBft£&ffteBft ( • • R , G • • ) # £ £ IC E 40 
17117111*. SfiBBBPEirtlTllZ. CQft. £UICB$J£tZ-o9*77«[B]- 

wcEi7iufe»eii! (B) & & e n * (w) ttism. ^sxa^isicfte^^ 

Hfeffl* ( R , G) tt£**$lqlT7J;?CEf:7*l7. 
[ 0 0 4 0 ] 

o*<;< - -3 0 B « ? . ft fi . He. BeffM&CEB?4l7BlBftWtt(R. B . 
G) ft ft . & & , a£»»XcEW7il?I2i*Stt (R« W . G) # £ £ IC E S 
7 tl 7 ft ') . C9l)£47lC0»8U;fe(I*4T7-l*lie, 66. ft 6 # J! X IC E 5'J 7 *l 7 35 3 
B ft Utt ( G . W . R) V . Bfi*. ft ft . fte#ft»:cEW7tl7ft4B«Bffl:(G. B 
. R ) #££ICEE Y*l7 U 7 . 

CC7tts!iBa<5)fiEl(9£d»IC(i*tS5l 7)15541i*SlfltlCE3'L75SiflBU7ftl)7#. 50 
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gg04^e$ (R. g) &nnmn®zz«*stotz * ? icEsmi . 
ti*c*e. aeo^oBH cr. g) miMcM«»ti*""iJ 
i. -5<!i«M<D«Jic*6mft«mi« (±t) Ji 1 *;" 

e 

vm&mxKmmbz-^Qmxft®'*-*^?^ 7 ^®^®^ 7 * 1 * seen****-* f 
^z^S^Sttttsii^EEEi"* 3 ^- bi sttai 27x1 1 1 - x 1 1 1 re 



1 



10 



20 



. w. g) mcE«n7ii3. -^wafaci** e. ties* ("B^w 
*g <**i*fti«*a> 1 2 1 ft cttif ft **J*T~2tZ2? 

7 f _«H 7 1 MS 1 21 VSg^^ftlll* ( " R < B . G, W. R « B W 

ntt^-HSM M VlJi?ftTli^-Hffi1 23V. f-^Sl 71*a*S?ftT 

tA^ii©B*CttJI«h7>VZ*taUTir-h«l 2 1 £ * - * « 1 7 1 * 

sun 87tai)Tii3!s^ffii ?o^ianJ. y - k«i ei"Mt**»«ii»Mff 
ffl«*<*A^-> 1 7 7 #r*#?ft t u 2 11 S3#©^<t 'J £ < f*j£ ? ft t u 1 . 

EC.° 7 1 . y-X«1 7 8. KU->M1 7 5. T-*ll 

ram («y f ) 1 7 9®*») ai>7> ! /7>s»*»B»c«»n7in. a*«& 
1 ? o»*f u->«i 7 babiii»mb 1 nciitu^ 
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85 ( £ I* 1 8 1 ) JI1 87 (01 2 £ &f 0 1 3* 98) # £ S K 1 8 

0 EM fit ft 7 ft ') . A tft-T , ft<i>7 , -7i®1 7 1 9 tt API 7 9«ft8PlE]?&*ci>ii$S<?>£(y) 

- * a v f t a u t * « m ««' 9 © fig t * it I . 

[ 0 0 4 6 ] 

11 0 ±Cir- hE«tf»fl?Tft7U Z . >r-hE&l*, m 5S (5 a 55 A C 1 ft ^ ft © B * 
ffC^U7--3l , Ti5r?ft7l) jy- ^ 1 21. :Hi;l{S?ti7ll^ll-7> 5 / 

xHir-ntii 2 3 /s. ma si i 2 50«&«;-?&-5-?, nasi 1 2 5fj^8Pi5]^>:c?)®« 
9 zihcmp&mt ft? ii 3 . 10 

Btt 1 1 0±ICf*>r-(-E&£&f7-K*g8BSl 40#W3X»JB)?7ft, 4 % (8 i 

NX) «V»iJ«3er-h*i»lii 40#ir-hE*St8o-7i)2. 
[ 0 0 4 7 ] 

K *ft 1 2 3<9^-h*e*aiSl 40±»Ctt#*H5/ 'J 
» ft M 1 54#McF*SX'7ft7# l ). ¥lftSl 54<P±»CI*5/y-!MF*£linI! 

atlttRttil 6 8, 1 6 5 # & « ff*f*:7 ft 7 II I. CftVttg«o7. 54 

* t* - * a i 7 1 o«8ciBT7Mtft?cn?n. 

teffittSMS 1 6 3. 1 6 5JJC#ir-Ktt*Kl40±CI*7'-*EJ»»f»S»?-ftTllI 

. 7*- * Eai* . 7- f- a 1 2 1 *£guB«t£&T2£?c5y;fiiS]cffS5£7ft£T*- 20 

* a 1 7 1 Y . 7* - r tt 1 7 1 © A fl* 7 ifo ') . & fit ft 8 fit JS 1 6 3 ©Ii t7<<)&7 II 2 

y - x «« 1 7 a v . 7* - 7 a 1 7 1 <9-jaca«S7ftTUT^8n»i5<i)iHi^^©^a] 

t*itZ7 , -*AvF1 7 9V. y - 7 * tt 1 7 3 ? 117 U 77- Hffi 1 2 3 IC 

** U T y - 7 »tt 1 7 3®fi*}ffi"Jfi«ttt»ttI1 65±BC»fl?Tft7UZFl/->»tt 

1 7 5VtSt'. 
[ 0 0 4 8 ] 

7*- *E«JRe#Cftcat)tlTl)*U¥*ft» 1 5 4 ±83 ICttftHK 1 80#r*J*7ft-7 

ftnm ] 8octtFi/->*«i 7 5Az*7 , -^«©*»fK3irti*.ttaJi 7 ? t 

S-^Eiii-fS&SiJll 85. 1 8 ? » m I* 7 ft 7 * «J . {r-hKSRH 40^Acir-h 

»©*tfttiRTftfeMiaJi25tBair?«ttjLi8z*»afTft7i)7. 30 

8 0 ±CI*8 8tJl 1 85 ( * tt 1 81) til) 7 h 1 1/ - >iffi I 7 5^1S« 

C«tt7ft7»'K i*MCIHt3l*iffil 9 0 #ff2J3i 7ft 7 II I . Silt 
80±ICtt«ttJLl 82. 1 8 9tSb7fc<<?7-f~a<9iiSSJ1 25^^7*-7®«9Hffifl5 
1 7 ?V«iSS7ft7llI««lfflKia5«9 5. 9 7#^SX'7ft7l)2. 
[ 0 0 4 9 ] 

CC7. iliSl 9 0(3:01 2 £ O 0 1 3 IC /fv U £ <fc ? IC . 7- hiS 1 2 1 ^15^7 

*i*«»Ht*0 U fc*actt$r- hEa i 2 1 . 1 2 5. 123*@ 

-icitKMSEatJtanrzc**?**. 

C © J: > « * ft » ^ » 7 * 56 W «9 * 8 * M ffl C J: ? « 4 * » It ■ ? tt * 7" - * y - 7 
( fll *. W . 7 7 7 < y 7 S'J ) #^:}£#7ft7R. G. Bf-U^W ( W k ite) 40 
7*-*tJ4fflU. C ft ICS-? II 7S«EX' U £ R . G. B. Wf - * IC J; o 7 *t ft "T ft <0 @ 

* t 7 tt I . 
[ 0 0 5 0 ] 

U £ # ^> 7 . BI«Lfe-o<i)il*fi?|Bl-5iJicffil7ft7^feil3!S (B) £ &f 6 fe B ( 
W) tt*C. AttftttCffiflJlCRSU 7»J«7ftfc4 o ©ftfi (R) £?>ii§eB* (G 
) t-o©B*««CS*1tfeFyf»tTE*1*feB:*Z. 7*m<r2c*#?3=2. 

[ 0 0 5 1 ] 

t* 1 ] 
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R 


B 


G 


G 


W 


R 


2 ] 


R 


W 


G 


G 


B 


R 



[ 0 0 5 8 1 

. V y T 'J y 7 (fender i nf) aftt3ifflU7li«Ufer.-3©il*4TC3Vii 

(B) ft C & & B * (W) t**fltl>£UT-*q)«©W<!) 
JflC^eft&fiieii« ( R . G) tR«B1lU7--3<3>KvhtTtE*3*fctt*4<S>J; 

t 0 0 5 4 ] 
[* 3 ] 



R 


B 


G 


W 



t 0 0 5 5 ] 
[* 4 1 



R 


W 


G 


B 



[ 0 0 5 6 1 

&> j D i* . * e n x (B) ftc/tieffl* (w) t*iiiffitvu7ft««?)«©w<5frcae 
& # e h x ( g » r ) t^saeiUT-TOh-yf-tTis^s^^R^e^cfe^ic^/Tv 

[ 0 0 5 7 ] 
[* 5 ] 



B 


G 


W 


R 



[ 0 0 5 8 ] 
[* 6 ] 
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w 


G 


B 


R 



[ 0 0 5 ?] 

0 1 41*. C©J:-?S*Hi»ii«?*96ifi©»8**«CJ:?5Sfill5tRt©B*«ftt 
«tt?tt?Jia0B*«»tt«tSil,fc8IIIl:*ftZ. 

HI 4 IC * t <fc ? IC , C<9cfc?£*fgBHcj)»8£MlC£Hf##&B* (R) JkZ/B&m 10 

* (G) «it?«<'. tI&B* (B) t=/7^7»«CElril, 6 fe II S (W) 

i*> ten*) iCcfci« i J*L/<«ui«aA^->^«srti«u 

. U # o 7 < *';BK»tttffl±Ufc^>*4J,7MJv97«*0»MmRBt« 
C 0 0 6 0 ] 

B16l**Jgq)0S9Xllfl!C.l;ZJftA*jit|ES9BSEB0!?ft3. 
*Bti0£9XM0c:j:7KlllJ|tltB9SttCI*B1 BCiR?il7llU?C. 
UTMJ»?7»I?IIEiBXIIfl!VH-c. £ fa IC # 6 . * 6 . & 6 . #6. 20 
fife* 3§ fe <9 B * ( R . B > G . R W . G) »I»Cl»rjl7llI. H7, - o <9 
?'J £ ffi] IC (* if g . 6)61)* ( • • B . W . -•) ttSSUCBeS^tlTft';. C <i> 91 g , figffl 
*SI<l>PoffllCB:!fte£Z*»ftlS* (--R. G--) #$£lCffleS?*l7l)Zlfcg. JtfeU* 
J'JtfflEI 7 tl T I) 1 . bfc#o7. ailCi«t?z-3?)i*ff?B-J!lCttI?-tLfe* 
fell* (B) £ &f £) g li * (W) t+il5C*3ft«»fiIC*eA6»aeB* ( R . G) * * 

* ttfla r z <k ? c&s ? ti z . 

[ 0 0 6 1 ] 

-5 <5S»ttt « U T U 2 . illCll»r?Z->Ofifl>H-l!ci»U7»J»^ft 
felfeit (B) & & & & B * (W) tt*^JSJa*<555|!0V¥ffC»JK7*l7=«»tt# 30 

* > c©*"?«»»«;©*en*jJz#fieo* ( b , w) <?> 4 s ic # g . j§ g <?> 4 o ® 

11* ( R . G) tf*Jft*afoC*''?*}f!|]07El7 , *l7U?. U <5> . - -3 <0 ft 6 B * ( 
R) tfiie/l&f&gB* (B. W) t*)RC**fc«;&HC£l)C*3miT7*7ICEl?-*l 
. --5fl>»fiB* (G) fc9f&£^&gB* (B, W) ttftcWIiaJltlCSU 

[ 0 0 6 2 ] 

Ufe^oT. »9XJS«?e*e. litfe&^JigB^ttKSU^-o^B^ff^-vr-^r 40 
» « C E 1 7 tl ( o £ M , H-e©B*ta«*Ztttt5/ , 5r-!J , 7 , C**) . & g II * S 
. 5/"71>*5r»«CEa7*lZ. 

* . 958XJS#J*|B]-IC, »«Ufc--3<S>BB*5®H-WcittS7*lZlieBB (B) 

mm (W) t * >B IC # g . ®g<i>4o<i>iI)* (R. G)'#*38JSg£|ii)ic«-**J|q] 
•TZ<fe?icieSU*.c>;t-o<9B*mtt>;t-Z^. c<?>J;?*B*«««ffi^ltfl/i6fy« 
»H0C«3!ICBEWtft. --3©BB«ttWfflClie&Z*feieB*<l>tt:a*XS:c*t>3. 
[ 0 0 6 8 ] 

»J C . ff&9lltII«llt*t7$X4)9l9XllffCJ:2Xftll]tKl99lh7>' 

01 Btt?9J:?«IXEtt4ktUX«9l9XllACJ:3XAXSKl9)iIh7 50 
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10 



^VXSM^ItttKlSiiaElEI-?^- 01 T* 01 8?XV I I - XVI I ' «C 

k. fi*fiici*#e. *6. ®e< ee> ® fe 2!*i* ra 2\ G R R u, ? 

tf^srliraT^'i, c^ie, fi &@*?ij0i3affl>Jicttiftfe(i#£z<®eii*(--fc 

. G")'mciin7ii?*fi. iftB*««in7iij. 

C<9i*. 0 1 6<9J;K. <j£|iacB:*B*fic£fitfSCir-H**> t Z 
hH (£g*t*a) 1 2 1 #7m9i*fic9U7-^oMn7llJ.C9R 

J: ? ctiTtl7 l) 3 . 

^fUStf^i* (fi*foEiS :R 1 B,G > R,W,G,-)9 5!^Cflb7^l 
— ? T ^-Vai 2 1 Vf->H 7 1 2 1 *M*ft 

7u?ir- h«ai 2 3 *t--?&i 7 1 via?ft7iuy-xiffii 7 s> 

tt1 2 3 lU^U T y - xmffi 1 78^«ft«C»«^*».7llJKU->«tt1 7 5 . Jk V 
**ttfil 54t§t»l^>=/^#Mn7ft l J. tftirft<l>B«Ctt*«H 7 20 

1 ? 0 tlT U 2 • 

[ 0 0 6 6 1 

ZP 2 1 *H-«CI*« 11**15 1 ?0^«ftb7lt**«t»*U. fffi 

Seizin i 3 1 wruiu. Itfttlfti 3 1 

-a" f-^si 7itt^u->mffii 75c««*ft-?i& 1 ;. ^Yn^f-^i 7 

1 **«***e*t«*-*T--*«1 7 1 C feJitI^^-^Av 30 

FM9tf§^a7^7U2. c <p 1 7 1 IC £ SS 7" ft 

7 11 J T - 9 A v F 1 7 ?tilD7&*IH8'li^ t 9fc&'£S l 7 2. 

y-hEi»fi»ftc<i>»7m*i«*i*fc*y-ni 2 1 • A^-^JJ 1 J i 

9 -»?Ul!it-7r/ZHir-Hfi1 2 3 t«». K«1 M <D«* 1 2 5 

si 9 o i, 7 ti«o± ****** 

-?KH^r^7H7l)3. 7 , -^KStt5 l )S^lCi(«ttl7i*?J$t7-Tt*TEyJ 

?ti7ii^-?sni, :ui87<i7iNHih7> : /^0y-^ftti 7 3 
s & !r-niin*fesiSh7r/zH¥«ftii5 4^07y-xitii 

7 8<?fi«*CttIt?»lh7>y^<?KI'->*tt1 75t3*.r-*ai71 
Q-HaafiP 1 7 9tt<fi#&^?"ft"7t>2<> 
[ 0 0 6 9 ] 
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*lt«Cf-*>1 7 1#£l)Clll!U7ES?*l-Zl)Z0-?T , -*fiM 7 1 i! <<>@& 

t5Siti:v»??, t* - ■? » 1 7 1 icfiitr ti ? 7* - * «*ia© ; F*ti» ± * z c * 
is?F*at?c);£j)j. t-s - is j*±?pj*? z #&ict*-o <?> state m# 

[0070] 

«St Jl 1 8 5tlDTFl/->lfil 7 B Vllt 7417 II 2 BXItt 1 ?0» 1 ttl.Ttl<9 10 
®* ( R » B, G. W) CB*«*CjB?7»arH7U3. 

fi©ra-McEBTtititt. - -3 © 8 PI* t £ * it 6 Jk 1/ 6 6 B X t «fr A C ffl flJ C K £ U 
7P^7n^4o<i)liie/i^lSeil*t-o<?)H , yhtTlE^7**.tt^87^/TvtIC 
V»7H. 

[ 0 0 7 1 ] 

['* 7 ] 
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R 



[ 0 0 7 3 ] 

* ( R , G) t-o©KyhtT!E*9*fett*1 0 U 7B*t *St ? C>!»?n 

a 

[ 0 0 7 4 ] 

C* ? ] 
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B 
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[ 0 0 7 5 ] 
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[0077] 
[* 1 1 ] 



B 
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W 


R 



[ 0 0 7 8 ] 
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R 



-15 ■B*********"****-' 7 ' auciJiniifi-JzmHS 
cSif itif *i**fi"« cb) s^ei* (w) * = A»tt»s***. »? jai 

;-o«B«ff C »«»T-o«»ftB* CB) A&fiftB« (W) ff. 
)SC/tj6i)*(W)94ffllcS^*e.3ie^4T©il*(R<G)^^i^^lS!^^ 

■it? 8 0 ] 1 8 9J:7IC. - o © H * m « "? . * ■ * « « <*> * & ■ * CB) *fi6B« 



(1?) JP 2004 4822 A 2004. 1.8 

(W) ©*«Cfltl?*lTl)tll*. »fSU&fl!®ID*ttttfi?&D*fllff®*&n* (B 
) tt £ fe ID * (W) <0 £ W IC At S t Z . 

[ 0 0 8 3 3 

^fg^<?)3si o^j&fljiut, » 8 mam® ? c . »e. ft&£&t»&n*i*iiftu 

?nfe4-39ies^iei«t-T(i)HyhTS*i 3 * * i* & 1 4-?*m*zc*# 
7 ? z . 

[ 0 0 8 4] 
C* 1 3 ] 

G R 



20 



[ 0 0 8 5 ] 
C* 1 4 1 



G R 
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8 6 
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u y 






sties 
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m * 




firs b £ft &&&risgB* 


( R . G) 


t - 
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<?> F 


y FTlEt 1 5 £ £ tt £ 1 6 7 & ;Tv t 2 
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* (G. R) t-T5h* v 7 S I* & 1 8?^^t?C)i»?n. 



[ 0 0 9 0 3 
[* 1 7 3 



[0091] 
C$183 



wb g r 

[ 0 0 9 2 3 

[ 0 0 9 3 3 
[ f! be q M ] 

c fl> 7 **f!Bflc?)^it§^jic **iar. ftej&&»aen*«i7-** < . * en* t 



»Jl»ti**A**«<P*W«BC«t-I. * « «. ^ » » 

IJ(±<?)J:?ICfe^^W^<b7-i1.feAy? ! 7^Kt«ffltZC^ICJ:oT4felE!fi'*fte 

*it?«<. t * -tb r i c * * ? . 

[ 0 0 9 5 3 

[si 9 m «^bb3 

[023 *5§BB<5* 1 5IJ6fllCJ;I«ft*^Ra©fe7 < * 9 -EtB. 
[083 *«W0*2*»fllCJ:*»*****®B 7 < Ar * - E 1 B . 
[B 4 3 *56flH® * 8 UlifeflllC * I 6 7 < * 9 -El B. 

[053 *fgBS©S5l 751*3*M«-*SU , i*l3Av9:7'f S<?)fg*7^7 h*t«* 
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[ 0 6 1 *f§BE<9 $ 4 X 0! C £2 ft A * $ ft IE ® fe 7 a h 9 - Y 7 ? v 0 7 1- V y 0 7 
(?) EE E . 

[0 7] £**?SE<9!i55X;&flJlCJ;IftAf*/TvfttSg7 < A*-*»*<PilB. 
[081 & **£919£6Xft0JCJ:7»AliftKltiie7 < 
[n9]*9^®S7XftMlC£ZftAftOTftl9HrlBIIBI. 

[si o] ftssmnffitD-d^^-ry^ic^e^TJSS^^rT?. 

[0 1 1] *%ti988ft^C£Zftftft;5tftt9DSEtat$l/&Bllil. 
_[ 0 1 2] *fg^©SB8S^0 l JC < fcI)SS^mftS©»Kh7>V , 75'S«<?)il*»i£t 

/Tv U 0 1 . 

[01 3] 01 2?XI I I-XI I I 1 tciB-)7ffl-}7fvUfe«fi*JijRIl»Ih 10 

[0 1 4] **W0»8f&*0yc*ZftaftmRa®'B*Elflt«XB. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a liquid crystal display equipped with the pixel electrode contained in each pixel and 
a thin film transistor, two or more gate lines which have been extended in the longitudinal 
direction and transmit a gate signal to said pixel, and two or more data lines which have 
been extended to the lengthwise direction and transmit a data signal to said pixel, 
The blue and the white pixel which adjoin, 

The red pixel of the pair which has countered aslant focusing on said blue and a white 
pixel, 

The green pixel of the pair which adjoined said red pixel and has countered aslant 
focusing on said blue and a white pixel, 

the liquid crystal display characterized by the pixel array which consisted of pixel groups 
of each **** plurality. 
[Claim 2] 

It is related with the polar quota situation of the gradation electrical potential difference 
impressed to each pixel, 

It is the liquid crystal display according to claim 1 with which said blue pixel and said 
white pixel have the same polarity in said one pixel group, both the pixels of said red 
pixel pair also have the same polarity, and both the pixels of said green pixel pair also 
have the same polarity. 
[Claim 3] 

The liquid crystal display according to claim 2 using a train reversal method as a method 
which reverses said polarity periodically. 
[Claim 4] 

Said polarity reversals are liquid crystal displays according to claim 2 which are 2x1 

reversal. 

[Claim 5] 

The liquid crystal display according to claim 1 with which both white pixels have the 
same polarity, it has blue and the polarity from which both the pixels of said red pixel 
pair differ mutually, and both the pixels of said green pixel pair also have said mutually 
different polarity in said one pixel group. 
[Claim 6] 

Said polarity reversals are liquid crystal displays according to claim 5 which are 2x2 
reversal. 



[Claim 7] 

The liquid crystal display according to claim 1 with which the relative location of the 
blue pixel of two pixel groups and a white pixel contiguous to a lengthwise direction or a 
longitudinal direction interchanged. 
[Claim 8] 

It is the liquid crystal display according to claim 1 which said pixel is a rectangle, and 
said blue pixel and said white pixel are arranged in a lengthwise direction, and constitutes 
an independence-train. 
[Claim 9] 

Said blue pixel and said white pixel are a liquid crystal display according to claim 1 
which will be a rhombus if it has the flat-surface configuration of an isosceles triangle 
and both pixels are combined. 
[Claim 10] 

The boundary line of said blue pixel and said white pixel is a liquid crystal display 
according to claim 9 extended to the longitudinal direction or the lengthwise direction. 
[Claim 11] 

The red pixel which said red pixel contained in two trains which adjoined is located in a 
mutually different line, and is contained in two adjoining lines is located in a mutually 
different train. The green pixel which said green pixel contained in two trains which 
adjoined is located in a mutually different line, and is contained in two adjoining lines is 
located in a mutually different train. Said blue pixel or said white pixel of two pixel 
groups which said blue pixel or said white pixel of two pixel groups which adjoined the 
longitudinal direction was located in a mutually different line, or adjoined the lengthwise 
direction is a liquid crystal display according to claim 1 located in a mutually different 
train. 

[Claim 12] 

Said liquid crystal display is a liquid crystal display according to claim 1 driven by 
rendering drive technique. 
[Claim 13] 

The light which said back light unit takes out to said pixel, including further the back 
light unit which supplies light is a liquid crystal display according to claim 1 whose x 
color coordinates are from 0.31 to 0.34 and whose y color coordinate is from 0.32 to 0.35. 
[Claim 14] 

Said white pixel is a liquid crystal display according to claim 1 which contains a 
transparence organic substance filter further, including further the red and the green and 
blue organic substance filter with which said red, green, and a blue pixel contain red, 
green, and a blue pigment respectively. 
[Claim 15] 

Said red, green, blue, and a white pixel are a liquid crystal display according to claim 14 
which contains further the common electrode currently formed on said organic substance 
filter. 

[Claim 16] 

Said red, green, blue, and a white pixel are a liquid crystal display according to claim 15 
which contains further the overcoat film currently formed between said organic substance 
filters and said common electrodes. 
[Claim 17] 



The filter of said transparence organic substance is a liquid crystal display according to 
claim 16 which consists of the same matter as said overcoat film. 
[Claim 18] 

The height of said overcoat film front face is the uniform color filter plotting board for 
liquid crystal displays according to claim 15 substantially. 
[Claim 19] 

Said red, blue, green, and a white pixel, 

The protective coat which is formed on said thin film transistor and has a lobe, 
Said protective coat, and the red which counters and a green and blue color filter, 
The common electrode currently formed on said color filter, 

The liquid crystal with which it fills up between said pixel electrodes and said common 
electrodes is included, 

Said lobe is located in said white pixel, and the height of said common electrode is said 
red, green, and a liquid crystal display according to claim 1 with the thing of said white 
pixel lower than the thing of a blue pixel. 
[Claim 20] 

The distance between said common electrodes and said protective coat front faces is the 
same liquid crystal display according to claim 19 substantially. 
[Claim 21] 

Said pixel electrode and said common electrode are a liquid crystal display according to 
claim 19 which has the incision section. 
[Claim 22] 

Pixel arrangement which consisted of two or more pixel groups which contain 
respectively the pixel of the 1st color of the arranged pair, and the pixel of the 2nd color 
of a pair so that it might cross focusing on the central pixel and said central pixel of the 
adjoining pair, and has been arranged in the shape of a matrix, 
Two or more gate lines which have been extended in said longitudinal direction and 
transmit a gate signal to said pixel, 

Two or more data lines which have been extended to the lengthwise direction and 
transmit a data signal are included, 

Said each pixel contains a pixel electrode and a thin film transistor, 

Said pixel is a liquid crystal display by which polarity reversals are carried out. 

[Claim 23] 

The liquid crystal display according to claim 22 with which said central pixel has the 
same polarity by said one pixel group, the pixel of said 1st color also has the same 
polarity, and the pixel of said 2nd color also has the same polarity. 
[Claim 24] 

Said polarity reversals are liquid crystal displays according to claim 23 which are train 

reversal. 

[Claim 25] 

Said polarity reversals are liquid crystal displays according to claim 23 which are 2x1 

reversal. 

[Claim 26] 

It is the liquid crystal display according to claim 22 which the pixel of said 1st color has a 
mutually different polarity, and has the polarity from which the pixel of said 2nd color 
also differs mutually by said central pixel having the same polarity by said one pixel 



group. 
[Claim 27] 

Said polarity reversals are liquid crystal displays according to claim 26 which are 2x2 

reversal. 

[Claim 28] 

It is the liquid crystal display according to claim 22 said whose central pixel is a blue 
pixel and whose pixels of said 1st color and the 2nd color are green and a red pixel 
respectively. 
[Claim 29] 

It is the liquid crystal display according to claim 22 said whose central pixel is a red pixel 
and whose pixels of said 1st color and the 2nd color are green and a blue pixel 
respectively. 
[Claim 30] 

It is the liquid crystal display according to claim 22 said whose central pixels are blue and 
a white pixel and whose pixels of said 1st color and the 2nd color are green and a red 
pixel respectively. 
[Claim 31] 

Said central pixel is a liquid crystal display according to claim 22 with which saturation 
differs mutually. 
[Claim 32] 

Said central pixel is a liquid crystal display according to claim 31 which is a red pixel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a liquid crystal display. 

[Background of the Invention] 

[0002] 

A liquid crystal display contains the two plotting boards which generally have two kinds 
of electric-field generation electrodes which generate electric fields, such as a pixel 
electrode and a common electrode, and the dielectric constant anisotropy liquid crystal 
layer which exists between them. If the electrical-potential-difference difference between 
two electrodes changes, the electric field strength which two electrodes generate will 



change, and the permeability of the light which passes a liquid crystal layer by this will 
change. Therefore, a desired image can be displayed by adjusting the electrical-potential- 
difference difference between two electrodes. 
[0003] 

Such a liquid crystal display has two or more pixels containing a pixel electrode and the 
color filter of red (R), green (G), and blue (B). Each pixel is driven with the signal 
impressed through a display signal line, and performs a display action. There are a gate 
line (or scan signal line) which transmits a scan signal, and the data line which transmits 
a data signal (picture signal) in a display signal line, each pixel is equipped with the thin 
film transistor connected with one gate line and the one data line, and the picture signal 
transfer to the pixel electrode currently formed in the pixel through this is controlled. 
[0004] 

In addition, the configuration method of red and a green and blue color filter is various. 
For example, there are a stripe mold which arranges the color filter of the same color in 
the unit of a pixel train, mosaicism which arranges the color filter of red R, Green G, and 
blue B one by one in length and a longitudinal direction, a delta mold which arranges in 
the shape of zigzag and arranges the color filter of red R, Green G, and blue B one by one 
so that a lengthwise direction may be intersected in a pixel. In case a delta mold displays 
an image for three unit pixels containing the color filter of red R, Green G, and blue B as 
one dot, it is effective in expressing the round shape and the diagonal line of a screen 
display. In addition, below, the list of a line and a lengthwise direction is described for a 
lateral list as a train. 
[0005] 

Moreover, at the KUREABORANTE lab "ClairVoyante Laboratories", while having the 
power of expression of more effective high resolution in image display, pixel 
arrangement called the pen tile matrix (brand name) "The PenTile MatrixTM" which can 
carry out [ minimum ]-izing also of the design cost was proposed. In such pixel 
arrangement of a pen tile matrix, the blue pixel which adjoins mutually receives a data 
signal through the one data line, and drives it with the signal impressed through a 
mutually different gate line. If such pen tile matrix pixel arrangement is used, using the 
display of SVGA class, resolution of UXGA class can be realized, the number of the gate 
drive integrated circuits of a low price will increase, but since the number of data drive 
integrated circuits expensive on the contrary can be reduced, the production cost of a 
display can be minimum-ized. 
[0006] 

However, in pen tile matrix pixel arrangement, since the magnitude of a blue pixel differs 
from red and the magnitude of a green pixel, there is a trouble that modification of the 
retention volume by the difference of a liquid crystal charging rate etc. is required. 
[0007] 

In addition, in case a reversal drive is applied, there is a trouble that the image quality of 
a display — a polarity occurs irregularly to red, green, and a blue pixel, a flicker occurs 
and the difference of brightness occurs between pixel trains by this — deteriorates. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0008] 

The technical purpose of this invention is reducing the flicker and brightness difference 



of a liquid crystal display which have the pixel pair of the 1st color and the pixel pair of 
the 2nd color by which opposite arrangement was carried out to the central pixel or the 
central pixel group like a pen tile matrix method, and raising image quality. 
[Means for Solving the Problem] 
[0009] 

The pixel electrode with which the liquid crystal display by one description of this 
invention is contained in each pixel, and a thin film transistor, The blue and the white 
pixel which are equipped with two or more data lines which have been extended to two or 
more gate lines and lengthwise directions which have been extended in the longitudinal 
direction and transmit a gate signal to said pixel, and transmit a data signal, and adjoin, It 
is characterized by the pixel array which consisted of two or more pixel groups which 
contain respectively the red pixel of the pair which has countered aslant focusing on said 
blue and a white pixel, and the green pixel of the pair which adjoined said red pixel and 
has countered aslant focusing on said blue and a white pixel 
[0010] 

About the polar quota situation of the gradation electrical potential difference impressed 
to each pixel, in said one pixel group, said blue and a white pixel have the same polarity, 
said red pixel can also have the same polarity and said green pixel can also have the same 
polarity. Moreover, it can be [ whether said polarity reversals are train reversal and ] 2x1 
reversal as a method which reverses said polarity periodically. 
[0011] 

In said one pixel group, said blue and a white pixel can have the same polarity, and it can 
have the polarity from which said red pixel differs mutually, and can have the polarity 
from which said green pixel also differs mutually, and said polarity reversals can be 2x2 
reversal. 
[0012] 

The relative location order of the blue pixel of two pixel groups which adjoined the 
lengthwise direction or the longitudinal direction, and a white pixel may change. 
[0013] 

Said blue pixel and said white pixel are arranged in a lengthwise direction, an 
independence-train is made or said blue pixel and said white pixel are an isosceles 
triangle, and said pixel is a rectangle and it is [ it becomes together and ] a rhombus. The 
boundary line of said blue pixel and said white pixel can be extended to a longitudinal 
direction or a lengthwise direction. 
[0014] 

Said red pixel of two trains which adjoined is located in a mutually different line, and the 
red pixel of the next line is located in a mutually different train. Said green pixel of two 
trains which adjoined is located in a mutually different line, and the green pixel of the 
next line is located in a mutually different train. Said blue pixel or said white pixel of two 
pixel groups which said blue pixel or said white pixel of two pixel groups which adjoined 
the longitudinal direction was located in a mutually different line, or adjoined the 
lengthwise direction can be located in a mutually different train. 
[0015] 

Said liquid crystal display can be driven by rendering drive technique. 
[0016] 

As for the light with which said back light unit takes out this liquid crystal display to said 



pixel, including further the back light unit which supplies light, it is desirable that x color 

coordinates are from 0.31 to 0.34, and y color coordinate is from 0.32 to 0.35. 

[0017] 

Said white pixel can contain a transparence organic substance filter further, including 
further the red, the green, and the blue organic substance filter with which said red, green, 
and a blue pixel contain red, green, and a blue pigment respectively. 
[0018] 

Said red, green, blue, and a white pixel can contain further the overcoat film currently 
formed between the common electrode currently formed on said organic substance filter, 
and/or said organic substance filter and said common electrode. 
[0019] 

Said transparence organic substance filter can consist of the same matter as said overcoat 

film. 

[0020] 

The substantially uniform thing of the height of said overcoat film front face is desirable. 
[0021] 

The protective coat which said red, blue, green, and a white pixel are formed on said thin 
film transistor, and has a lobe, Said protective coat, the red which counters and a green 
and blue color filter, and the common electrode currently formed on said color filter, And 
including the liquid crystal with which it fills up between said pixel electrodes and said 
common electrodes, said lobe is located in said white pixel, and the height of said 
common electrode has that the thing of said white pixel is lower than the thing of said red, 
green, and a blue pixel. 
[0022] 

The substantially same thing of the distance between said common electrodes and said 

protective coat front faces is desirable. 

[0023] 

Said pixel electrode and said common electrode can have the incision section. 
[0024] 

The central pixel of the pair which the liquid crystal display by other descriptions of this 
invention adjoined, The pixel arrangement which consisted of two or more pixel groups 
which contain respectively the pixel of the 1st color of the arranged pair, and the pixel of 
the 2nd color of a pair so that it might cross focusing on said central pixel, and has been 
arranged in the shape of a matrix, The polarity reversals of said pixel are carried out for 
said each pixel to a pixel electrode including a thin film transistor including two or more 
data lines which have been extended to two or more gate lines which have been extended 
in the longitudinal direction and transmit a gate signal to said pixel, and a lengthwise 
direction, and transmit a data signal. 
[0025] 

In said one pixel group, said central pixel has the same polarity, the pixel of said 1st color 
can also have the same polarity, and the pixel of said 2nd color can also have the same 
polarity. 
[0026] 

Said polarity reversals can be train reversal or 2x1 reversal. 
[0027] 

Said central pixel has the same polarity by said one pixel group, and the pixel of said 1st 



color can have a mutually different polarity, it can have the polarity from which said 2nd 
color pixel also differs mutually, and said polarity reversals can be 2x2 reversal. 
[0028] 

Said central pixel can be a blue pixel, and the pixels of said 1st color and the 2nd color 
can be green and a red pixel respectively, or said central pixel can be a red pixel, and said 
1 st color and the 2nd color pixel can be green and a blue pixel respectively, or said 
central pixels can be blue and a white pixel, and the pixels of said 1st color and the 2nd 
color can be green and a red pixel respectively. Moreover, the saturation of said central 
pixel can be differed mutually and, as for a central pixel, it is desirable in this case that it 
is red. 

[Effect of the Invention] 

[0029] . 

By adoption of drawing actuation (rendering) of adjusting 4 color specification like a pen 

tile matrix, color distribution adjustment of the light source, a pixel configuration, surface 

ratio, lightness, saturation for every pixel, etc., the quality of a display image can be 

raised and the utilization factor of back light light can be raised. 

[Best Mode of Carrying Out the Invention] 

[0030] 

It is explained to a detail that those who have the usual knowledge in the technical field 
to which this invention belongs about the example of this invention with reference to the 
attached drawing can carry out easily. However, it can realize in various gestalten and 
this invention is not limited to the example explained here. 
[0031] 

Since many layers and fields were clearly expressed in a drawing, thickness was 
expanded and shown. The same drawing sign was attached to the similar part in the 
specification, part the "top" of others [ parts /, such as a layer, film, a field, and a plate, ] - 
- the case where it is supposed that it is -- "right above" the part of others [ this ] -- also 
when there are other parts not only in a certain case but in its middle, it contains, however, 
"right above" the part of others [ part / a certain ] - when it is, it means that other parts 
cannot be found in the middle. In addition, in structural description, the side near a liquid 
crystal layer is described as substrate "a top and the bottom" from the substrate concerned, 
and a top or the inside, and a far side are described as the bottom or an outside. Moreover, 
the upper and lower sides (before or after) of whole structure describe the side which has 
a back light a top or a front in the main radiation direction of an image beam of light as 
the bottom or the back. 
[0032] 

Then, with reference to a drawing, the liquid crystal display by the example, its driving 

gear, and its drive approach of this invention are explained. 

[0033] 

Drawing 1 is the block diagram of the liquid crystal display by one example of this 
invention, drawing 2 is the decomposition perspective view of the liquid crystal display 
by one example of this invention, and drawing 3 is a representative circuit schematic to 
one pixel of the liquid crystal display by one example of this invention. Moreover, 
drawing 1 1 is the sectional view of the liquid crystal display by other examples. 
[0034] 

As shown in drawing 1 , the liquid crystal display by one example of this invention 



contains the gate mechanical component 400 connected with the liquid crystal display 
panel assembly 300 and this, the data mechanical component 500, the gradation 
electrical-potential-difference generation section 800 connected with the data mechanical 
component 500, the lighting section 900 which irradiates light at the liquid crystal display 
panel assembly 300, and the signal-control section 600 which controls these. 
[0035] 

On the other hand, if the liquid crystal display by one example of this invention is 
structurally seen as shown in drawing 2 , a display 330 and the back light section 340 are 
included. 
[0036] 

A display 330 contains the gate PCB 450 and Data PCB 550 to which the liquid crystal 
display panel assembly 300, the gate FPC substrate 410 to which this adhered, the data 
FPC substrate 510, and the applicable FPC substrates 410 and 510 adhere. 
[0037] 

If it sees [ if the liquid crystal display panel assembly 300 is seen structurally, ] from an 
equal circuit as it is shown in drawing 2 and drawing 3 , and the liquid crystal layer 3 
which exists the lower plotting board 100 and the up plotting board 200, and between 
them is included and it is shown in drawing 1 and drawing 3 , two or more pixels which 
are connected with two or more display signal lines (Gl-Gn, Dl-Dm) and this, and have 
been arranged at the profile matrix gestalt are included. 
[0038] 

The lower plotting board 100 is equipped with the display signal line (Gl-Gn, Dl-Dm), 
and it contains data-line Dl-Dm which transmits two or more gate line Gl-Gn(s) which 
transmit a gate signal (it is also called a "scan signal".), and a data signal. 
[0039] 

Gate line Gl-Gn is extended in a profile longitudinal direction, and is carrying out profile 
parallel mutually, and data-line Dl-Dm is extended in the profile longitudinal direction, 
and is almost parallel mutually so that it may intersect perpendicularly with a gate line. 
[0040] 

Each pixel contains the liquid crystal capacitor CLC and the maintenance capacitor CST 
which were connected with switching element Q connected with the display signal line 
(Gl-Gn, Dl-Dm), and this. The maintenance capacitor CST is omissible if unnecessary. 
[0041] 

The lower display board 100 is equipped with switching element Q, the control terminal 
and input terminal are respectively connected with gate line Gl-Gn and data-line Dl-Dm 
as 3 terminal components, such as a thin film transistor, and the output terminal is 
connected with the liquid crystal capacitor CLC and the maintenance capacitor CST. 
[0042] 

The liquid crystal capacitor CLC is using the pixel electrode 1 90 of the lower plotting 
board 100, and the common electrode 270 of the up plotting board 200 as two terminals, 
and two electrodes 190 and the liquid crystal layer 3 between 270 function as a dielectric. 
The pixel electrode 190 is connected with switching element Q, the common electrode 
270 is formed in the front face of the up plotting board 200, and the common electrical 
potential difference Vcom is impressed. Unlike drawing 3 , the lower plotting board 100 
may be equipped with the common electrode 270, and two electrodes 190 and 270 are 
altogether made by linearity or the rod form at this time. 



The maintenance capacitors CST which play the auxiliary role of the liquid crystal 
capacitor CLC are the separate signal line (not shown) provided in the lower plotting 
board 100, and the thing which piled up the pixel electrode 190 through the insulator, and 
defined electrical potential differences, such as the common electrical potential difference 
Vcom are impressed to another signal line here. However, the pixel electrode 190 piles 
up the maintenance capacitor CST immediately through an insulator with the preceding 
paragraph gate line by the side of right above, and it may be constituted. 
[0044] 

On the other hand, although each pixel must enable it to express a hue in order to realize 
color specification, this becomes possible by equipping the field corresponding to the 
pixel electrode 190 with a color filter 230. In drawing 3 , although the color filter 230 is 
formed in the applicable field of the up plotting board 200, it can also be formed on the 
pixel electrode 190 of the lower plotting board 100, or in the bottom. 

Thelld which is the three primary colors of light, and green and blue either of the hue of 
a color filter 230 are desirable, and a red pixel, a green pixel and a blue pixel, a call, and a 
drawing sign are R, G, and B by the hue as which the pixel displays each pixel on below, 
respectively. 

The reflecting plate 344 which turns to the liquid crystal display panel assembly 300 side 
the light which the back light section 340 has in the liquid crystal display panel assembly 
300 bottom, is located in the light guide plate [ which guides and diffuses the light from 
two or more lamps 341 and a lamp 341 which emits light at a both-sides edge in an 
assembly 300 ] 342 and two or more optical sheet 343, and light guide plate 342 lower 
part, and is caudad emitted from a lamp 341 in drawing 2 , and is reflected, and the lamp 
lid 345 which has covered the lamp 341 are included. 

The lamp 341 is described as the lighting section 900 in drawing 1 , and fluorescent 
lamps such as CCFL (cold cathode fluorescent lamp) and EEFL (external electrode 
fluorescent lamp), are used for it. However, light emitting diode LED etc. can be used as 
a lamp. 

Ttelateral surface of the two plotting boards 100,200 of the liquid crystal display panel 
assembly 300 adheres to the polarizer (not shown) which polarizes the light which comes 
out of a lamp 341. 

[0° 49 ] 1 c.u- 

Spatial arrangement of the pixel of the liquid crystal display by two examples of this 

invention is shown in drawing 4 a and drawing 5 a. 

[0050] . . , 

As shown in drawing 4 a and drawing 5 a, according to this example, two or more pixels 

are arranged in the shape of a matrix. 

EaThpixel line (lateral list) contains all the pixel R of each hue, i.e., red pixels, the green 
pixels G, and blue pixels B. In drawing 4 a, it is arranged in order of the order of the red 
pixel R, the blue pixel B, and the green pixel G or the green pixel G, the blue pixel B, and 



the red pixel R. However, it is arranged at drawing 5 a in order of the order of the blue 
pixel B, the red pixel R, and the green pixel G or the green pixel G, the red pixel R, and 
the blue pixel B. Moreover, if the initial valve position of read-out is chosen suitably, in 
drawing 4 a, the 1st line will be RBG and the 2nd line will be RGB, and the 1st line will 
be RGB, the 2nd line will be the order of RBG at drawing 5 a, and it will be the 
combination of the same element. 
[0052] 

On the other hand, a pixel train (list of a lengthwise direction) is classified into 2 color 
pixel train containing the pixel of two sorts of hues arranged by turns, and the 
monochrome pixel train only containing the pixel of one kind of hue. In drawing 4 a, 2 
color pixel train consists of a red pixel R and a green pixel G, and a monochrome pixel 
train is the blue pixel B. In addition, at drawing 5 a, the blue pixel B, the green pixel G, 
and a monochrome pixel train consist of red pixels R for 2 color pixel train. 
[0053] 

If a monochrome pixel train is disregarded and only 2 color pixel train is considered, 
since either a longitudinal direction or a lengthwise direction serves as a hue from which 
a contiguity pixel differs mutually, in two 2 color pixel trains which adjoined, it will 
become a pattern like a Western shogi board (checkerboard). Since one train of 
monochrome pixel trains is inserted every 2 color pixel train 2 train, the pixel area of 
each hue is substantially the same. 
[0054] 

a group to which the 6 pixel array shown in drawing 4 b and drawing 5 b constitutes the 
base unit about the color specification of an image in pixel arrangement of drawing 4 a 
and drawing 5 a, i.e., one dot, respectively - a pixel is shown, it all comes out including 
every two pixels of 2 color pixel train which adjoined the each longitudinal direction to 
two pixels which adjoined the lengthwise direction of a monochrome pixel train, and 
these two pixels, and it consists of six pixels. 
[0055] 

In such pixel arrangement, although a special rendering (drawing actuation) is performed 
in order to raise resolution, this is explained to a detail with reference to drawing 6 . 
[0056] 

Drawing 6 shows the base unit of the rendering of the liquid crystal display by one 

example of this invention. 

[0057] 

As shown in drawing 6 , in this example, a rendering is performed for four circumference 
pixels P2 (coarse halftone dot section) which are another hues which adjoined the pixel 
PI on four directions, and the pixel P3 (black part) of two monochrome pixel trains 
which adjoined as one unit in 2 color pixel train focusing on the pixel PI (fine halftone 
dot section) of the arbitration of 2 color pixel train. In case a rendering is performed, the 
weightings like the whole one half are given to the main pixel PI as a description of the 
example by this invention. 
[0058] 

However, in drawing 4 b, drawing 5 b, and drawing 6 , the pixel of two hues of 2 color 
pixel train crosses mutually symmetrically, is arranged, and is recognized as a mixed hue. 
However, since the pixel of a monochrome pixel train appears as a band of a lengthwise 
direction, it is not so symmetrical as two hues of 2 color pixel train. Then, color mixture 



may become imperfect and degradation of image quality may be produced. Especially, in 
drawing 4 b, although the hues which 2 color pixel train shows are green and red, and it 
will become yellow if green and red are doubled, since lightness is higher than blue, 2 
color pixel train is brightly shown for yellow, and the blue of a same color pixel train 
may produce the phenomenon shown darkly. However, at drawing 5 b, the hue which 2 
color pixel train shows is as green as blue, and if blue and green are doubled, it will 
become cyanogen (cyan), but in the case of cyanogen, since there is almost no difference 
of lightness compared with the red of a monochrome pixel train, there are very few 
phenomena which produce such a lightness difference. 

border to reduce such a phenomenon further, in drawing 5 b, the saturation of two red 
pixels R which adjoined the lengthwise direction is mutually changed as a rendering. 
Saturation of the red pixel R to which the blue pixel B was located in left-hand side, and 
the green pixel G was specifically located in right-hand side is made it is lower than the 
case of the right-and-left contrary, that is, lower than the saturation of the red pixel R to 
which the green pixel G was located in left-hand side, and the blue pixel B was located in 
right-hand side. When it does so, the red pixel R by which the red pixel R which adjoined 
the dark blue pixel B on the basis of the left-hand side pixel had high lightness, and 
adjoined the bright green pixel G though saturation was low compared with the blue pixel 
B has low lightness, though saturation is high compared with the green pixel G. 
Therefore, the lightness difference between up-and-down pixels and the lightness 
difference between pixels on either side become small. 

What is necessary is just to adjust the amount of the color raw material mixed to the film 
which is the ingredient of the color filter 230 shown in drawing 3 , in order for saturation 
to produce a mutually different red pixel R. Moreover, other approaches can also be used. 
By carrying out the above drawing actuation (rendering), the quality of a display image 
can be raised and the utilization factor of back light light can be raised like the after- 
mentioned. . 
Next, the detailed structure of the thin film transistor plotting board of the liquid crystal 
display by one example of this invention is explained to a detail with reference to 
drawing 7 and drawing 8 . 

Drawing 7 is the top view of the thin film transistor display board for liquid crystal 
displays by one example of this invention, and drawing 8 is the sectional view which cut 
the thin film transistor display board shown in drawing 7 along with the VIII- VIII' line. 

[0062] j . . . . 

Two or more gate lines 121 which transmit a gate signal are formed on the insulating 
substrate 1 10. The gate line 121 is mainly extended in the longitudinal direction, and a 
part of each gate line 121 constitutes two or more gate electrodes 123. Moreover, a part 
of each of other gate line is projected downward, and it constitutes two or more 
extensions 127. 

[0063] . , r . ,• ioi i 

Silver system metals, such as silver (Ag) with specific resistance low [ the gate line 121 J, 
and a silver alloy, The electric conduction film which consists of aluminum sequence 
metals such as aluminum (aluminum) and an aluminium alloy, etc. is included. It adds to 



such electric conduction film. Like another matter especially chromium (Cr), titanium 
(Ti), a tantalum (Ta), molybdenum (Mo), and these alloys (for example, alloy of a 
molybdenum-tungsten (MoW)) It can also have physical and the multilayers structure 
containing other electric conduction film with which a chemical and electric contact 
property consists of good conductive material with ITO or IZO, for example, the 
combination of the lower film and the up film. The alloy of chromium / aluminum- 
neodymium (Nd) can be mentioned as an example of the combination of the lower film 
and the up film. 
[0064] 

In this example, because of stage piece prevention of up wiring, the side face of the gate 
line 121 inclines and a tilt angle is the range of about 30 to 80 " to the front face of a 
substrate 110. 
[0065] 

On the gate line 121, the gate dielectric film 140 which consists of silicon nitride (SiNx) 

etc. is formed. 

[0066] 

Two or more island-like semi-conductors 154 which consist of hydrogenation amorphous 
silicon etc. are formed in the gate-dielectric-film 140 upper part on the gate electrode 123. 
[0067] 

Two or more island-like resistance contact-carrying members 163 and 165 by which 
silicide or n form impurity was made from matter, such as n+ hydrogenation amorphous 
silicon doped by high concentration, serve as a pair, and are formed in the semi- 
conductor 154 upper part. 
[0068] 

The side face of a semi-conductor 154 and the resistance contact-carrying members 163 

and 165 also inclines, and a tilt angle is 30 to 80 

[0069] 

On the resistance contact-carrying members 163 and 165 and gate dielectric film 140, 
two or more data lines 171, two or more drain electrodes 175, and two or more 
conductors 177 for maintenance capacitors are formed respectively. 
[0070] 

The data line 171 is mainly extended to a lengthwise direction, intersects the gate line 
121, and transmits a data electrical potential difference. The branch extended toward the 
drain electrode 175 constitutes the source electrode 173 from each data line 171. It 
dissociates mutually and the source electrode 173 and the drain electrode 175 used as a 
pair are mutually located in the opposite side considering the gate electrode 123 as 
middle. The gate electrode 123, the source electrode 173, and the drain electrode 175 
constitute a thin film transistor (TFT) with the island-like semi-conductor 154, and the 
channel of a thin film transistor is formed in the island-like semi-conductor 154 between 
the source electrode 173 and the drain electrode 175. 
[0071] 

The conductor 177 for maintenance capacitors has lapped with the extension 127 of the 

gate line 121. 

[0072] 

the data line 171, the drain electrode 175, and the conductor 177 for maintenance 
capacitors - moreover The electric conduction film with which specific resistance 



consists of aluminum system metals, such as a metal, aluminum (aluminum), an 
aluminium alloy, etc. of silver systems, such as low silver (Ag) and a silver alloy, etc. is 
included. It adds to such electric conduction film. Like other matter especially chromium 
(Cr), titanium (Ti), a tantalum (Ta), molybdenum (Mo), and these alloys (for example, 
alloy of a molybdenum-tungsten (MoW)) It can also have the combination of ITO or IZO, 
physical and the multilayers structure containing other electric conduction film which 
consists of matter with a sufficient chemical and electric contact property, for example, 
the lower film, and the up film. Chromium / aluminum-neodymium (Nd) alloy can be 
mentioned as an example of the combination of the lower film and the up film. 
[0073] 

The side face of the data line 121, the drain electrode 175, and the conductor 177 for 
maintenance capacitors also inclines, and a tilt angle is the range of about 30 to 80 " to 
the front face of a substrate 110. 
[0074] 

The resistance contact-carrying members 163 and 165 exist only between the semi- 
conductor 154 and the data line 171 of the upper part of the lower part, and the drain 
electrode 175, and play the role which makes contact resistance low. 
[0075] 

The protective coat 180 which consists of silicon nitride which is low dielectric constant 
insulating materials, such as an organic substance which the flattening property is 
excellent in on data-line 171, drain electrode 175 and conductor 177 for maintenance 
capacitors, and island-like semi-conductor exposed 154 part, and has photosensitivity, a- 
Si:C:0 formed by plasma chemistry gaseous-phase vacuum evaporationo (PECVD), and 
a-Si:0:F, or mineral matter is formed. Furthermore, a protective coat 180 may be the 
double layer of the organic substance and silicon nitride. 
[0076] 

Two or more contact holes 185, 187, and 189 which expose respectively the edge 179 of 
the drain electrode 175, the conductor 177 for maintenance capacitors, and the data line 
171 are formed in the protective coat 180, and two or more contact holes 182 which 
expose the edge 125 of the gate line 121 with gate dielectric film 140 are formed. 
[0077] 

On the protective coat 180, two or more pixel electrode 190 and two or more contact 

auxiliary members 92 and 97 which consist of IZO are formed. 

[0078] 

The pixel electrode 190 is respectively connected with the drain electrode 175 and the 
conductor 177 for maintenance capacitors physically and electrically through the contact 
holes 185 and 187, and a data electrical potential difference is impressed to it from the 
drain electrode 175, and it transmits a data electrical potential difference to a conductor 
177. 
[0079] 

If drawing 3 is referred to further, the pixel electrode 190 with which the data electrical 
potential difference was impressed will carry out reorientation of the liquid crystal 
molecule of the liquid crystal layer 3 between two electrodes 190 and 270 by generating 
electric field with the common electrode 270 of the up plotting board 200 to which a 
common electrical potential difference is impressed. 
[0080] 



Moreover, as mentioned above, although the pixel electrode 190 and the common 
electrode 270 maintain the electrical potential difference impressed even after forming 
the capacitor and intercepting the thin film transistor, in order to strengthen electrical- 
potential-difference maintenance capacity, they may form other capacitors connected 
with a liquid crystal capacitor and juxtaposition, and call this a "maintenance capacitor." 
A maintenance capacitor adjoins the pixel electrode 190 and the this bottom, and is made 
from superposition on the gate line 121 (this is called "preceding paragraph gate line".) 
just driven immediately before etc. In order to increase the electrostatic capacity of a 
maintenance capacitor, i.e., retention volume, form the extension 127 which widened the 
gate line 121 partially, and superposition area is enlarged, and also the conductor 177 for 
maintenance capacitors which is connected with the pixel electrode 190 and laps with an 
extension 127 is formed in the lower part of a protective coat 180, and it devises carrying 
out near of the distance between two etc. 
[0081] 

Furthermore, although the pixel electrode 190 is opened to the place which laps with the 
adjoining gate line 121 and the adjoining data line 171 and is raising the numerical 
aperture (aperture ratio), it may not lap. 
[0082] 

The contact auxiliary members 92 and 97 are respectively connected with the edge 125 of 
a gate line, and the edge 179 of the data line through the contact holes 182 and 189. 
Although the contact auxiliary members 92 and 97 play the role from which the adhesive 
property of each edges 125 and 179 of the gate line 121 and the data line 171 and external 
wiring is complemented, and these are protected, they are not indispensable and that of 
the propriety of these application are alternative. 
[0083] 

According to other examples of this invention, the polyacethylene which doped the 
conductive polymer transparent as an ingredient of the pixel electrode 190, for example, a 
bromine, is used, but in the case of a reflective mold liquid crystal display, an opaque 
reflexibility metal, for example, silver, aluminum, etc. may be used. At this time, the 
contact auxiliary members 92 and 97 are producible by the matter different from the pixel 
electrode 190, for example, IZO. Although the metal for the data lines is of the same kind 
as the reflexibility metal in this example, this is for both desirable property to be 
dependent on high electron mobility in common rather than is accidental. 
[0084] 

Next, with reference to drawing 9 and drawing 10 a and drawing 10 b, it explains to a 
detail to the detail structure of the thin film transistor plotting board of the liquid crystal 
display by other examples of this invention. 
[0085] 

Drawing 9 is the top view of the thin film transistor display board for liquid crystal 
displays by other examples of this invention, and drawing 10 a and drawing 10 b are the 
sectional views which cut the thin film transistor substrate respectively shown in drawing 
9 along with the Xa-Xa'line and Xb-Xb' line. 
[0086] 

As shown in a drawing, the layer structure of the thin film transistor display board for 
liquid crystal displays by this example is the same as the layer structure of the thin film 
transistor display board for liquid crystal displays shown in drawing 7 and drawing 8 in 



general. That is, if drawing 7 and drawing 8 , drawing 9 , and drawing 10 are compared, 
in drawing 7 and drawing 8 , two or more gate lines 121 containing two or more gate 
electrodes 123 are formed on the substrate 1 10, and gate dielectric film 140 is formed on 
it. Corresponding to the island-like semi-conductor 154 shown in drawing 7 and drawing 
8 , two or more linearity semi-conductors 151 with which even drawing 9 and drawing 10 
contain two or more lobes 154 are formed on gate dielectric film 140, and the linear- 
resistance nature contact-carrying member 161 and two or more island-like resistance 
contact-carrying members 165 in which drawing 9 and drawing 10 also contain a lobe 
163 are similarly formed on the linearity semi-conductor 151 corresponding to the island- 
like resistance contact-carrying members 163 and 165 shown in drawing 7 and drawing 8 . 
On the resistance contact-carrying members 161 and 165 and gate dielectric film 140, 
two or more data lines 171 containing two or more source electrodes 173, two or more 
drain electrodes 175, and two or more conductors 177 for maintenance capacitors are 
formed, and the protective coat 180 is formed on it. Two or more contact holes 182, 185, 
187, and 189 are formed in a protective coat 180 and/or gate dielectric film 140, and two 
or more pixel electrodes 190 and two or more contact auxiliary members 92 and 97 are 
formed on the protective coat 180. 

[0087] . 
However, instead of preparing an extension in the gate line 121, as shown in drawing 9 
and drawing 10, the thin film transistor display board according to this example unlike 
the thin film transistor display board shown in drawing 7 and drawing 8 forms two or 
more maintenance electrode lines 131 electrically separated into the same layer as the 
gate line 121 from the gate line 121, is made to superimpose them on the conductor 177 
for maintenance capacitors, and produces a maintenance capacitor. The maintenance 
electrode line 1 3 1 receives impression of electrical potential differences defined 
beforehand, such as a common electrical potential difference, from the exterior, and when 
the retention volume generated in superposition of the pixel electrode 190 and the gate 
line 121 is enough, it can also omit the maintenance electrode line 131 and the conductor 
177 for maintenance capacitors. 
[0088] 

Moreover, two or more island-like semi-conductors 157 and two or more island-like 
contact-carrying members 167 under it are formed between the conductor 177 for 
maintenance capacitors, and gate dielectric film 140 with the linearity semi-conductor 
151 and the resistance contact-carrying members 161 and 165. 

[0089] . 
Semi-conductors 151 and 157 have the same flat-surface gestalt substantially with the 
data line 171, the drain electrode 175, the conductor 177 for maintenance capacitors, and 
the resistance contact-carrying members 161, 165, and 167 of the lower part, if the lobe 
154 in which a thin film transistor is located is removed. Specifically, the island-like 
semi-conductor 157, the conductor 177 for maintenance capacitors, and the island-like 
resistance contact-carrying member 167 have the same flat-surface gestalt substantially. 
Unlike this, the linearity semi-conductor 151 has the part which was not interrupted by 
these between the source electrode 173 and the drain electrodes 175 and other than the 
data line 171 and the resistance contact-carrying member 161 of the drain electrode 175 
and its lower part, and the part that exists under 165, but was exposed to them. 
[0090] 



Drawing 1 1 is the sectional view of the liquid crystal display by other examples of this 
invention, and drawing 12 thru/or drawing 15 show pixel arrangement of the liquid 
crystal display by the example of this invention. 
[0091] 

If drawing 11 is referred to, it fills up with the liquid crystal display by other examples of 
this invention between the lower plotting board 100, this and the up plotting board 200 
which has countered, the lower plotting board 100, and the up plotting board 200, and it 
contains the liquid crystal layer 3 containing the liquid crystal molecule by which 
orientation is carried out in the predetermined direction. A liquid crystal display contains 
the upper part, the lower polarizing plates 12 and 22 and the upper part, and the lower 
compensating plates 13 and 23 further. The orientation of a liquid crystal molecule 
changes the amount of transparency of light with extent which changes by electric -field 
impression and changes orientation for such structure. 
[0092] 

The lower plotting board 100 contains the lower substrate 110 which consists of 
transparent insulating materials, such as glass, two or more thin film transistor TFT(s) 
currently formed on the field, and two or more pixel electrodes 190 which are connected 
with the thin film transistor and consist of transparent conductive material, such as ITO 
and IZO. Under the present circumstances, a thin film transistor TFT controls a flow and 
cutoff of the data electrical potential difference impressed to the pixel electrode 190. 
[0093] 

The common electrode 270 which consists of transparent conductive material, such as red 
currently formed in the pixel field which the up substrate 210 which turns into the up 
plotting board 200 from transparent insulating materials, such as glass, the black matrix 
220 which defines the pixel field which was formed on it and has been arranged at the 
matrix, and the black matrix 220 define, the green and blue color filters 230R, 230G, and 
230B, and ITO or IZO, is formed. 
[0094] 

It is arranged in order and red and the pixel field in which neither of the green and blue 
color filters 230R, 230G, and 230B is formed turn into the white pixel field W, all the 
components of incident light are intercepted almost similarly, or red and the green and 
blue color filters 230R, 230G, and 230B are passed here. Since there is no color filter in 
the white pixel field W, compared with the pixel fields R, G, and B of others [ field / 
inside ], the color filter plotting board 200 of the white pixel field W has low height, and 
its eel spacing of the white pixel field W is large compared with other pixel fields R, G, 
and B. 
[0095] 

In this specification, a /'pixel" is a base element of image display actuation, and the 
corresponding point of the pixel electrode 190 and the common electrode 270 which 
counters this, the corresponding point of the liquid crystal layer 3 between these, a thin 
film transistor TFT, and color filters 230R, 230G, and 230B are included in a pixel. 
Moreover, a "pixel field" means the superficial breadth which a pixel occupies. However, 
a "pixel" and a "pixel field" are not distinguished for convenience. 
[0096] 

In the example shown in drawi n g 12 , the number of red, green, and blue pixels and white 
pixels is the same. Red, green, blue, and a white pixel are arranged in order along with 



the pixel line. Under the present circumstances, the area of a blue pixel and a white pixel 
is small compared with the area of a red pixel or a green pixel, and is about 1/2 about. 
Therefore, if the area of one white pixel and one blue pixel is doubled, it is almost the 
same as the area of a red pixel or one green pixel. 
T0097] 

In the example shown in drawing 13 , although the pixel matrix of the two-line three 
trains which magnitude becomes from the same pixel constitutes one dot which is the 
base unit of an image, red, blue, and the green pixels R, B, and G are arranged m order at 
the first line, and green, white, and the red pixels G, W, and R are arranged in order at the 
second line. 

Elxample shown in drawing 14 , if it removes that the magnitude of the blue pixel B 
was expanded and the magnitude of the white pixel W was reduced, it will be the same 
arrangement as the example of drawing 13 . 

[0099] . . f 

In the example shown in drawing 15 , the same pixel arrangement as the example of 
drawing 13 is shown, and the point that the width of face of the black matrix BM of the 
perimeter of white pixel W was widened compared with other parts is the description. 
This is for light's leaking with the level difference generated since a color filter is not 
formed in the white pixel W, that is, preventing a disclination line appearing. 

TheTateral surface of the lower part and the up substrates 1 10 and 210 adheres to the 
lower part and the up polarizing plates 12 and 22 respectively, and the lower part and the 
up compensating plates 13 and 23 are respectively inserted between substrates 1 10 and 
210 and polarizing plates 12 and 22. Compensating plates 13 and 23 can have optically 
biaxial and an optically uniaxial anisotropy, and can also omit the compensating plate 
itself here depending on the case. 

The°iight transmittance of the white pixel which does not use a color filter becomes high 
with about 3 times compared with other pixels of incident light which make only 3 
[ about 1-/] penetrate with color filters 230R, 230G, and 230B. Therefore, if an image is 
displayed like this example, using the pixel of red, green, blue, and white as one dot, on 
the whole, optical effectiveness will increase. 

[0102] . , ... 

For example, how to set to "1" the amount of the light which passes the lower polarizing 

plate 12. 

Since it is 1/3 of the area of each pixel and the permeability by the color filter is 1/3 in 
case a dot is displayed by red and three green and blue pixels, the one whole dot 
permeability becomes x(l/3) (l/3)+(l/3) x(l/3)+(l/3) x(l/3) =1 / 3**33.3%. 

[0104] r , i o a c 

In the case of drawing 12 and drawing 13 , red and the area of the green pixels R and G 
are 1/3 of the area of one dot respectively, and the area of blue and the white pixels B and 
W is 1/6 of the area of one dot respectively. Since the permeability of the white pixel W 
is 1 and the permeability of other pixels is 1/3, the one whole dot permeability becomes 
x(l/3) (l/3)+(l/3) x(l/3)+(l/6) x(l/3)+(l/6) xl=4 / 9**44.4%. Therefore, compared with 



a 3 color liquid crystal display, brightness increases further about about 1/3. 
[0105] 

On the other hand, although the area of a blue pixel becomes smaller than a red pixel and 
a green pixel, since blue is a color with the most insensible human being among three 
colors of red, green, and blue at change of the quantity of light, the effect which the area 
reduction has on image quality is the smallest. 
[0106] 

However, if the area of a blue pixel is reduced, though it is small, there will be some 
image quality change, and a yellow-ized phenomenon will be it. A yellow-ized 
phenomenon is a phenomenon in which the color of an image inclines toward a yellow 
side, a blue component is insufficient for this and it is generated. 
[0107] 

In order to replace the blue component which ran short with this example, the light source 

which gives off the light containing still more blue components is used. 

[0108] 

That is, the light which the light source 341 of the back light section 340 shown in 
drawing 2 gives off is a light which has the value between 0.31 and 0.34 of a color 
coordinate top x-coordinate, and has the value between 0.32 and 0.35 of a y-coordinate. 
Many blue components are contained compared with the light with which the back light 
light source for the conventional liquid crystal displays gives off such a light. What is 
necessary is just to carry out the increment in a constant rate of the amount of the blue 
photogene which the light source 341 contains, in order to acquire such the light source. 
[0109] 

Drawing 16 is a graph which shows an example of the emission spectrum of the light 

source by the example of this invention. 

[0110] 

While the curve currently displayed as "bluel.09 ,f and "bluel.18" compared with the 
conventional curve currently displayed as "bluel" shows the peak by which wavelength 
was strengthened with 440-470nm, i.e., blue glow, it shows the peak at which wavelength 
became weaker in 620-650nm, i.e., red light. 
[0111] 

However, as mentioned above, since there is no color filter in the white pixel W, a bluish 
light of the light source 35 1 passes as it is, and tends to wear a light blue on the whole. 
However, it can prevent that the light to which eel spacing of the white pixel W carries 
out a mutual complement with the inclination to incline toward yellow, and comes out of 
the white pixel W since it is large compared with other pixels blue-izes. 
[0112] 

Drawing 17 and drawing 18 are the sectional views of the plotting board of the color 

filter for liquid crystal displays by other examples of this invention. 

[0113] 

According to drawing 17 , the color filter plotting board 200 The red which is formed on 
the transparent insulating substrate 210 and the insulating substrate 210, and is formed in 
the black matrix 220 which has two or more openings which define a pixel field, and the 
pixel field, Green, blue, and the transparence color filters 230R, 230G, 230B, and 230W, 
The common electrode 270 currently formed on the overcoat film 250 currently formed 
on these color filters 230R, 230G, 230B, and 230W and the overcoat film 250 is included. 



As an ingredient of transparence color filter 230W, use of a transparent organic substance 
is desirable, and the sensitization agent in which especially coloring matter is not 
contained is desirable. 

Th^color filter plotting board 200 shown in drawin g 18 does not contain a transparence 
filter Instead, a less than 0.2-micrometer difference has height with other parts with the 
part of the overcoat film 250 of the white pixel field W thicker than other parte. If it 
carries out like this, since the process which forms transparence color filter 230W by on 
the whole spacing of a eel becoming equal can be skipped, compared with the example ot 
drawing 17 , it is advantageous in respect of process simplification. It is enough to carry 
out the spin coat of the ingredient of the overcoat film, and just to carry out flattening of 
the spreading front face in process. 

ThVdescriptions of the color filter display board 200 shown in drawing 17 and diawjng 
1 8 are having prepared transparence color filter 230W in the white pixel W, or having 
mickened the overcoat film 200 and having reduced the level difference with other parts. 

Thus^if a level difference is reduced and spacing of a eel is made into homogeneity, 
when generating of the disclination line generated in the yellow-ized phenomenon and 
level difference part of the white pixel W can be prevented, a speed of response can be 
optimized. 

The thickness of a liquid crystal layer, i.e., spacing between substrates, is about 3.7 
micrometers, and, as for the thickness of a color filter, it is desirable that it is about 1 .5 
micrometers to 1.6 micrometers. 

Drawing 19 is the graph of the response time which changes with spacing of the eel ot a 
liquid crystal display. 
[0119] ' 

as shown in drawing, spacing of a eel increases the response time -- alike -- taking 
gradually - reduction (a speed of response becomes quick) -- carrying out -- eel spacing - 
- about 3.7 If the minimum value is shown and spacing of a eel becomes large exceeding 
3.7 micrometers when it is mum, the response time will increase again. 

Drawing 20 is the sectional view of the liquid crystal display by other examples of this 
invention. 

If drawing 20 is referred to, the liquid crystal display by this example contains the thin 
film transistor plotting board 100, the color filter plotting board 200, and the liquid 
crystal layer 3 in the meantime. 

[0122] • . 

The up substrate 210 which turns into the color filter plotting board from transparent 

insulating materials, such as glass, the black matrix 220 which defines two or more pixel 

fields which were formed on it and have been arranged at the matrix gestalt, two or more 

red currently formed in the pixel field, Green, the blue color filters 230R, 230G, and 

230B and color filter 230R, The common electrode 270 which consists of transparent 



conductive material, such as the overcoat film 250 currently formed on 230G and 230B, 

and ITO or IZO, and has two or more incision sections 271 is formed. 

[0123] 

Here, it is arranged in order and red and the pixel field in which neither of the green and 
blue color filters 230R, 230G, and 230B is formed turn into the white pixel field W, all 
the components of incident light are intercepted almost similarly, or red and the green 
and blue color filters 230R, 230G, and 230B are passed. Since there is no color filter in 
the white pixel field W shown in a right end, the field inside [ color filter plotting board 
200 ] the white pixel field W serves as a crevice. 
[0124] 

The thin film transistor plotting board 100 can have structure as shown in drawing 7 and 
drawing 8 . That is, the protective coat 180 which has two or more contact holes 185 
which expose two or more gate electrodes 123 by which sequential formation is carried 
out, gate dielectric film 140, two or more semi-conductors 154 which consist of 
amorphous silicon, two or more resistance contact-carrying members 163 and 165, the 
source electrode 173 and the drain electrode 175, and the drain electrode 175 on an 
insulating substrate 110, the pixel electrode 190 which is connected with the drain 
electrode 175 through the contact hole 185, and has two or more incision sections 191 are 
included. 
[0125] 

Here, protective coat 180 front face of the white pixel field W is manufactured so that it 

may project from the front face of a colored field and heights may be made. 

[0126] 

Thus, by making the crevice (basin) of a color filter display board, and the heights 
(plateau) of a thin film transistor display board correspond, the white pixel field W can 
have the almost same eel spacing as other colored pixel fields R, G, and B. 
[0127] 

Such a protective coat 180 is producible at the photograph process using the optical mask 
which has a transparence field, a translucent field, and an opacity domain. After carrying 
out the laminating of the protective coat 180 and applying a film on it, a transparence 
field arranges an optical mask so that, respectively corresponding to [ a white pixel part 
and a translucent field / parts / other ] corresponding to contact hole 181 part in an 
opacity domain. Thus, all films are removed in the part in which the contact hole 181 is 
formed, a protective coat 180 is exposed, if an optical mask is arranged and the film on a 
protective coat 180 is exposed and developed, in a white pixel part, a film will remain as 
it is, by other parts, a part of film will be removed and only a part will come to remain 
among the whole thickness. The film part in which the contact hole 181 was formed in, 
ashing of the film was carried out by using such a film as an etching mask, and only the 
part remains among the whole thickness is removed, and protective coat 180 part is 
exposed. Although a film will come to remain only in a white pixel part if it carries out 
like this, heights are formed in a white pixel part by etching a protective coat 180 for this 
with an etching mask, and shaving off the remaining part except a white pixel part. 
[0128] 

In addition, although two or more photograph processes are included in the process in 
which the thin film transistor plotting board is manufactured, if the optical mask which 
has a transparence field, a translucent field, and an opacity domain is used, a photograph 



routing counter can be reduced. If such an optical mask is used, the film from ^which 
thickness differs with a location can be made, and some layers of a mutually different 
pattern using a film with the level difference made in this way can be made. For example, 
a semi-conductor 154, the resistance contact-carrying members 163 and 165, and the 
source and the drain electrodes 163 and 165 can be formed using such a film, and the thin 
film transistor plotting board 100 can be manufactured with a small number of mask from 
the time of using the usual optical mask which has only transparence and an opacity 
domain by this. Under the present circumstances, it comes to have the same flat-surface 
pattern substantially with the resistance contact-carrying members 163 and 165, and as 
for the source electrode 173 and the drain electrode 175, a semi-conductor 154 also has 
the same flat-surface pattern substantially with the source electrode 173 and the drain 
electrode 175 in the part except the channel section. 

Alignment of the thin film transistor plotting board 100 and the color filter plotting board 
200 of the above structures is carried out, it joins together, and perpendicular orientation 
of the liquid crystal matter 3 is poured in and carried out between them. The "liquid 
crystal field" which shows liquid crystal layer 3 part in 1 pixel is divided into two or 
more domains by the incision section 191 of the pixel electrode 190, and the incision 
section 271 of the common electrode 270, and each domain is divided into four classes by 
the direction to which the liquid crystal molecule contained in the interior inclines by 
electric field. The domain of various classes is formed in order to obtain a large angle ot 
visibility. 

Drawing 21 thru/or drawing 23 are the examples of arrangement of the pixel of the liquid 
crystal display by other examples of this invention. 

If drawing 21 thru/or drawing 23 are referred to, the liquid crystal display by this 
example is a pen tile matrix-like, and red, the blue and green pixels R, B, and G, etc. are 
arranged, further, the white pixel W adjoins the blue pixel B, and it is arranged. 
[0132] 

One pixel group containing the red pixel R of the pair which counters so that it may cross 
mutually focusing on the blue which adjoined for the facilities of explanation and the 
white pixels B and W, blue, and the white pixels B and W, and the green pixel G of a pair 
is taken into consideration. The pixel arrangement shown in drawing 21 thru/or drawing 
23 is obtained by repeating and arranging such a pixel group. In two pixel groups which 
adjoined the lengthwise direction or the longitudinal direction, the relative location of the 
blue pixel B and the white pixel W has replaced. 
[0133] 

The pixel groups (dot) shown in drawing 21 are two-line three trains, the blue pixel B and 
the white pixel W are arranged by turns in a lengthwise direction, and nothing and a 
configuration are red and a rectangle like the green pixels R and G about an 
independence-train. 

On the other hand, the pixel group (dot) shown in drawing 22 and drawing 23 can be 
called deformation of two-line three trains or, and three-line two trains, the blue pixel B 
and the white pixel W are isosceles triangles, and the blue and the white pixels B and W 



of a pair serve as a rhombus. Although the blue and the white pixels B and W which were 
shown in drawing 22 are arranged in the lengthwise direction, the blue and the white 
pixels B and W which were shown in drawing 23 are arranged in the longitudinal 
direction. Therefore, while the boundary line of the blue pixel B shown in drawing 22 
and the white pixel W is in agreement with the boundary line between pixel lines, the 
boundary line of the blue pixel B shown in drawing 23 and the white pixel W is in 
agreement with the boundary line between pixel trains. 
[0135] 

Although the location of the blue pixel B and the white pixel W was changed in two pixel 
groups which adjoined the longitudinal direction if drawing 21 and drawing 22 were 
referred to, according to drawing 23 , in two pixel groups which adjoined the lengthwise 
direction, the location of the blue pixel B and the white pixel W was changed. 
[0136] 

In this arrangement, the red pixel R of two trains which adjoined is located in a mutually 
different line, and the red pixel R of the next line is located in a mutually different train. 
Similarly, the green pixel G of two trains which adjoined is located in a mutually 
different line, and the green pixel G of the next line is located in a mutually different train. 
Moreover, although located in the line from which the blue pixel B of two pixel groups 
which adjoined the longitudinal direction at drawing 21 and drawing 22 , or the white 
pixel W differs mutually, the blue pixel B of two pixel groups which adjoined this and 
reversely in the lengthwise direction of drawing 23 , or the white pixel W is located in a 
mutually different train. Therefore, the pixel of the same color, especially the blue pixel 
B are arranged by the shape of zigzag along the lengthwise direction and the longitudinal 
direction. 
[0137] 

In two adjoining pixel lines, as one pixel field, i.e., one dot, four red R adjoined and 
formed in both sides focusing on the blue pixel B located in the same train and the white 
pixel W and the green pixel G can also be displayed, as shown in next Table 1 or 2. 
[0138] 
[Table 1] 



[0139] 
[Table 2] 



Moreover, a rendering can be applied and an image can be displayed for the red and the 
green pixels R and G of two blue pixels B and the white pixel W, and one train which 



adjoined as one dot. 

[0140] . 
The vertical-line pattern which in any cases pixels of one hue, such as the blue pixel B, 
are arranged in the lengthwise direction, and appears at the liquid crystal display of three 
colors whose resolution is not enough is not checked by looking. Therefore, the liquid 
crystal display of the pen tile matrix structure whose image quality property improved 
can be offered. 
[0141] 

Drawing_24 is a photograph in which the visibility of the liquid crystal display which has 
the pixel arrangement shown in drawing 21 is shown, and is accepted that a vertical-line 
pattern etc. is not checked by looking. 
[0142] 

The example of the substrate of the thin film transistor of the liquid crystal display which 
has the pixel arrangement shown in drawing 22 is explained to a detail with reference to 
drawing 25 </A> and drawing 26 . 
[0143] 

Drawing 25 is the top view of the display board of the thin film transistor for liquid 
crystal displays by one example of this invention, and drawing 26 is the sectional view 
having cut and shown the thin film transistor display board shown in drawing 25 along 
with the XXVI-XXVI' line. 
[0144] 

As shown in drawing 25 and drawing 26 , the layer structure of the display board of the 
thin film transistor for liquid crystal displays by this example is the same as the layer 
structure of the display board of the thin film transistor for liquid crystal displays shown 
in drawing 7 and drawing 8 in general. That is, two or more gate lines 121 containing two 
or more gate electrodes 123 are formed on the substrate 1 10, and gate dielectric film 140, 
two or more island-like semi-conductors 154, and two or more island-like resistance 
contact-carrying members 163 and 165 are formed in order on it. On the resistance 
contact-carrying members 163 and 165 and gate dielectric film 140, two or more data line 
171 and two or more drain electrodes 175 containing two or more source electrodes 173 
are formed, and the protective coat 180 is formed on it. Two or more contact holes 182, 
185, and 189 are formed in a protective coat 180 and/or gate dielectric film 140, and two 
or more pixel electrodes 190 and two or more contact auxiliary members 92 and 97 are 
formed on the protective coat 180. 
[0145] 

If drawing 25 and drawing 26 are referred to, the pixel electrode 190 of Pixels R, G, B, 
and W is similar to the pattern of the applicable pixel shown in drawing 22 . The gate line 
121 and the maintenance electrode line 131 substantially made from the same matter as 
gate wiring in parallel are formed on the substrate 1 10. The gate line 121 and the 
maintenance electrode line 131 are located near the boundary of a pixel line, and the pixel 
electrode 190 and the thin film transistor are arranged to the maintenance electrode line 
131 at the symmetry. The maintenance electrode line 131 laps with the adjoining pixel 
electrode 190, and constitutes two or more maintenance capacitors. 
[0146] 

If drawing 1 and drawing 2 are furthermore referred to, data PCB 550 will be equipped 
with the gradation electrical-potential-difference generation section 800, and it will 



generate 2 sets of two or more step tone electrical potential differences relevant to the 
permeability of a pixel. One of 2 sets of sets has a value more than the common electrical 
potential difference Vcom, other 1 set has the value of under Vcom, and the former is 
called a forward polarity (plus) and it calls the latter a negative polarity (minus). 
[0147] 

The gate mechanical component 400 is installed on each gate FPC substrate 410 with the 
gestalt of an integrated circuit chip, and impresses the gate signal which is connected 
with gate line Gl-Gn of the liquid crystal display panel assembly 300, and consists of 
gate ON state voltage Von from the outside, and combination of gate OFF- state- voltage 
Voffto gate line Gl-Gn. 
[0148] 

The data mechanical component 500 is installed on each data FPC substrate 510 with the 
gestalt of IC chip, is connected with data-line Dl-Dm of the liquid crystal display panel 
assembly 300, and is impressed to data-line Dl-Dm by making into a data electrical 
potential difference the electrical potential difference chosen from the gradation 
electrical-potential-difference groups formed in the gradation electrical-potential- 
difference generation section 800. 
[0149] 

According to other examples of this invention, the gate mechanical component 400 
and/or the data mechanical component 500 may be installed on the lower plotting board 
100 with the gestalt of IC chip, and according to the example of further others, they may 
be accumulated by the lower plotting board 100 with other components etc. In these two 
cases, the gate PCB 450 and/or the gate FPC substrate 410 are omissible. 
[0150] 

Data PCB 550 or the gate PCB 450 is equipped with the signal-control section 600 which 
controls actuation of the gate mechanical component 400, the data mechanical component 
500, etc. 
[0151] 

Hereafter, drawing 1 explains the display action of such a liquid crystal display to a detail. 
[0152] 

The signal-control section 600 receives offer of the input-control signal which controls 
the RGB video signals R, G, and B and a display of that, for example, Vertical 
Synchronizing signal Vsync and Horizontal Synchronizing signal Hsync, the Maine clock 
MCLK, data enable signal DE, etc. from an external graphic control machine (not shown), 
a signal control - the section ~ 600 - an input control - a signal - being based - a gate 
control - a signal - CONT - one - and - data control ~ a signal - CONT - two - etc. 

- generating - a video signal - R - G - B - a liquid crystal display panel - an 
assembly - 300 — an operating condition - suiting - as - adaptation - processing - 
having carried out - after - a gate control - a signal - CONT - one - the gate - a 
mechanical component - 400 - delivery - adaptation - processing - having carried out 

- a video signal - R - 1 ~ G - ' - B - ' - data control - a signal - CONT - two - the 
data mechanical component 500 — sending . 

[0153] 

The gate control signal CONT1 contains the vertical-synchronization start signal STV 
which tells initiation of one frame, the gate clock signal CPV which controls the output 
stage of gate ON state voltage Von, the output enable signal OE which limits the width of 



face of gate ON state voltage Von further. 
[0154] 

The data control signal CONT2 includes the load signal LOAD which instructs 
impression of an applicable data electrical potential difference to be the horizontal 
synchronization start signal STH which tells initiation of a level period to data-line Dl- 
Dm, the reversal signal RVS which reverses the polarity (henceforth [ "the polarity of the 
data electrical potential difference to a common electrical potential difference" is 
shortened, and ] "the polarity of a data electrical potential difference") of the data 
electrical potential difference to the common electrical potential difference Vcom, the 
data clock signal HCLK, etc. 
[0155] 

Image data R' corresponding to [ in the data mechanical component 500 ] each pixel ot 
one line (it corresponds to a horizontal scanning line) by the data control signal CONT2 
from the signal-control section 600, G - ' - B -- ' - one by one - receiving - gradation - 
- an electrical potential difference -- generation -- the section -- 800 -- forming -- having 
had - gradation - an electrical potential difference - inside - from -- each - an image -- 
data - R - ' - G - ' ~ B -- ' - corresponding - gradation - an electrical potential 
difference -- choosing -- things -- an image -- data -- R - ' -- G -- ' - B - ' -- an 
applicable data electrical potential difference - changing . 
[0156] 

The gate mechanical component 400 impresses gate ON state voltage Von to gate line 
Gl-Gn, and makes it flow through switching element Q connected with this gate line Gl- 
Gn with the gate control signal CONT1 from the signal-control section 600. 
[0157] 

switching element [ of one line which gate ON state voltage Von was impressed to one 
gate line Gi (i= 1 thru/or n) and was connected with this ] Q ~ while all have flowed 
(during this period is called "1 H" or "1 level period", and it is the same as that of one 
period of Horizontal Synchronizing signal Hsync, data enable signal DE, and the gate 
clock CPV.), the data mechanical component 400 supplies each data electrical potential 
difference to applicable data-line Dl-Dm. The data electrical potential difference 
supplied to data-line Dl-Dm is impressed to an applicable pixel through switching 
element Q through which it flowed. 
[0158] 

The difference of the data electrical potential difference impressed to the pixel and the 
common electrical potential difference Vcom appears as the charge electrical potential 
difference, i.e., the pixel electrical potential difference, of the liquid crystal capacitor 
CLC. The polarization situation of the light which the orientation changes with 
magnitude of a pixel electrical potential difference, and a liquid crystal molecule comes 
out of the lighting section 900 by this, and passes the liquid crystal layer 3 changes. 
Change of such a polarization situation is changed into change of light transmittance with 
an output side polarizing plate. 
[0159] 

By such method, gate ON state voltage Von is impressed to all gate line Gl-Gn(s) one by 
one within an one-frame period, and a data electrical potential difference is impressed to 
all the pixels that constitute a frame. If one frame finishes, the following frame will start, 
and the reversal signal RVS controlled so that the polarity of the data electrical potential 



difference impressed to each pixel became the polarity of a just before frame and 
reversely is impressed to the data mechanical component 500 ("frame reversal"). Under 
the present circumstances, the polarities of the data electrical potential difference on 
which the polarity of the data electrical potential difference which flows through the one 
data line according to the design situation of the reversal signal RVS in one frame 
changes for every line, or is impressed to ("Rhine reversal") and one pixel line may also 
differ mutually for every data line ("dot reversal"). In addition, the vocabulary dot used 
here means a unit pixel, and semantics differs from the dot which consisted of two or 
more pixels previously used as a unit of color specification. 
[0160] 

Next, it describes about the polar quota situation of the gradation electrical potential 
difference impressed to each pixel. A train reversal method, a dot reversal method, a 2x1 
reversal method, a 2x2 reversal method, etc. are polar on the principle of being 
periodically reversed. First, the reversal drive of the liquid crystal display by the example 
of this invention is explained to a detail with reference to drawing 27 thru/or drawing 29 . 
The reversal drive shown in drawing 27 thru/or drawing 29 is altogether applicable to 
pixel arrangement of drawing 4 a and drawing 4 b, drawing 5 a and drawing 5 b, drawing 
13 or drawing 15 , drawing 21 , or drawing 23 . It turns out that the pixel group unit 
which such pixel arrangement becomes from six pixels in all including two pixels of the 
center of a profile and four pixels arranged at the both sides is repeated. Four pixels 
arranged in two pixels arranged in the center below at a central pixel and both sides are 
called circumference pixel. In the case of 3 color pixel, central pixels are blue, red, and 
any one [ green ], circumference pixels are the two remaining hues, in the case of 4 color 
pixel, central pixels are blue B and the white pixel W, and circumference pixels are the 
red pixel R and the green pixel G. 
[0161] 

Drawing 27 shows that the polarity of the pixel which the polarity of the pixel which 
adjoined along the longitudinal direction was opposite, and adjoined along the lengthwise 
direction is the same, i.e., train reversal. 
[0162] 

Since the pixel of the same hue has the same polarity in one pixel group as shown in 
drawi n g 27 , the flicker at the time of performing dot reversal does not generate train 
reversal. Moreover, since the polarity of each pixel which adjoined the longitudinal 
direction is opposite, and the polarity of the pixel which adjoined the longitudinal 
direction is opposite even if it sees according to each hue (or according to dot), a level 
cross talk etc. is prevented and a lateral display property improves. 
[0163] 

Next, if the polarity of the pixel which drawing 28 adjoined along the longitudinal 
direction is opposite and a lengthwise direction is met, the 2x1 reversal which changes a 
polarity every two pixels is shown. 
[0164] 

In the example shown in drawing 28 , since the pixel of the same hue has the same 
polarity in one pixel group, a flicker does not occur. Moreover, since the polarity of each 
pixel which adjoined the longitudinal direction is opposite, and the polarity of the pixel 
which adjoined the longitudinal direction is opposite even if it sees according to each hue, 
a lateral display property improves. In addition, if it sees according to each hue, since a 



polarity is reversed along a lengthwise direction, a perpendicular cross talk will not be 
generated, either. 

[0165] , . - 

Drawing 29 which is the 3rd configuration shows the 2x2 reversal which changes a 
polarityevery two pixels along a longitudinal direction and a lengthwise direction. 

[0166] , • , 

In the example shown in drawing 29 , although the pixel of the center in one pixel group 
maintains the same polarity, a circumference pixel has the polarity from which the pixel 
of the same hue differs mutually. In such a polarity arrangement, since all of the 
circumference pixel of two kinds of hues similarly have straight polarity and negative 
polarity, it becomes homogeneity on the average and a flicker does not occur. Moreover, 
even if it sees according to each hue, since the polarity of a pixel is reversed at a time by 
one longitudinal direction every two, a lateral display property improves. In addition, if it 
sees according to each hue, since a polarity is reversed along a lengthwise direction, a 
perpendicular cross talk will not be generated, either. 

As mentioned above, although the desirable example of this invention was explained to 
the detail, the right range of this invention is not limited to this, and various deformation 
of this contractor using the fundamental concept of this invention which the generic claim 
defines, and an amelioration gestalt also belong to the right range of this invention. 
[0168] 

I want to clarify various effectiveness of this invention by considenng the attached 
drawing as reference and explaining it to a detail about the example of this invention. 
[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram of the liquid crystal display by one example of this 

invention. . , , , u 

rDrawing 21 It is the decomposition perspective view of the liquid crystal display by one 

example of this invention. 

[Drawing 31 It is a representative circuit schematic to one pixel of the liquid crystal 
display by one example of this invention. 

[Drawing 4 a] Pixel arrangement of the liquid crystal display by one example of this 
invention is shown. 

[Drawing 4 b] Pixel arrangement of the liquid crystal display by one example of this 
invention is shown. 

[Drawing 5 a] Pixel arrangement of the liquid crystal display by other examples of this 
invention is shown. 

[Drawing 5 b] Pixel arrangement of the liquid crystal display by other examples of this 
invention is shown. 

[Drawing 61 The rendering base unit of the liquid crystal display by one example of this 
invention is shown. . 
[Drawing 71 It is the top view of the thin film transistor plotting board for liquid crystal 
displays by one example of this invention. 

[Drawing 81 It is the sectional view which cut the thin film transistor plotting board 
shown in drawing 7 along with the VIII- VIII' line. 

[Drawing 91 It is the top view of the thin film transistor plotting board for liquid crystal 



displays by other examples of this invention. 

[Drawing 10 a] It is the sectional view which cut the thin film transistor plotting board 

shown in drawing 9 along with the Xa-Xa f line and Xb-Xb 1 line. 

[Drawing 10 b] It is the sectional view which cut the thin film transistor plotting board 

shown in drawing 9 along with the Xa-Xa ? line and Xb-Xb 1 line. 

[Drawing 111 It is the sectional view of the liquid crystal display by other examples of 

this invention. 

[Drawing 121 It is the top view of the color filter of the liquid crystal display by the 
example of this invention. 

f Drawing 13] It is the top view of the color filter of the liquid crystal display by the 
example of this invention. 

f Drawing 14] It is the top view of the color filter of the liquid crystal display by the 
example of this invention. 

[Drawing 15] It is the top view of the color filter of the liquid crystal display by the 
example of this invention. 

[Drawing 161 It is the graph which shows an example of the emission spectrum of the 
light source by the example of this invention. 

[Drawing 171 It is the sectional view of the color filter plotting board for liquid crystal 
displays by other examples of this invention. 

[Drawing 18] It is the sectional view of the color filter plotting board for liquid crystal 
displays by other examples of this invention. 

[Drawing 19] It is the graph of the response time by eel spacing of a liquid crystal display. 
[Drawing 20] It is the sectional view of the liquid crystal display by other examples of 
this invention. 

[Drawing 21] It is the example of pixel arrangement of the liquid crystal display by other 
examples of this invention. 

[Drawing 22] It is the example of pixel arrangement of the liquid crystal display by other 
examples of this invention. 

[Drawing 23] It is the example of pixel arrangement of the liquid crystal display by other 
examples of this invention. 

[Drawing 24] It is the photograph in which the visibility of the liquid crystal display 
which has the pixel arrangement shown in drawing 1 1 is shown. 
[Drawing 25] It is the top view of the plotting board of the thin film transistor for liquid 
crystal displays by other examples of this invention. 

[Drawing 26] It is the sectional view which cut the thin film transistor plotting board 
shown in drawing 25 along with the XXVI-XXVI' line. 

[Drawing 27] Reversal of the liquid crystal display by the example of this invention is 
shown. 

[Drawing 28] Reversal of the liquid crystal display by the example of this invention is 
shown. 

[Drawing 29] Reversal of the liquid crystal display by the example of this invention is 
shown. 

[Description of Notations] 
[0170] 

3 Liquid Crystal Layer 
12 22 Polarizing plate 



13 23 Compensating plate 

92 97 Contact auxiliary member 

100 Lower Plotting Board 

110 Substrate 

121 Gate Line 

123 Gate Electrode 

125 Edge of Gate Line 

127 Extension 

131 Maintenance Electrode Line 

140 Gate Dielectric Film 

151 Linearity Semi-conductor 

151, 154, and 157 Semi-conductor 

161, 163, 165, and 167 Contact-carrying member 

171 Data Line 

173 Source Electrode 

175 Drain Electrode 

177 Conductor for Maintenance Capacitors 

179 Edge of Data Line 

180 Protective Coat 

182, 185, 187, and 189 Contact hole 

190 Pixel Electrode 

191 271 Incision section 
200 Up Plotting Board 
210 Up Substrate 

220 Black Matrix 

230 Color Filter 

270 Common Electrode 

300 Liquid Crystal Display Panel Assembly 

330 Display 

340 Back Light Section 

341 Lamp 

342 Light Guide Plate 

343 Optical Sheet 
345 Reflecting Plate 

350 Liquid Crystal Module 
400 Gate Mechanical Component 
410 Gate FPC Substrate 
450 Gate PCB 

500 Data Mechanical Component 

510 Data FPC Substrate 

550 Data PCB 

600 Signal-Control Section 

800 Gradation Electrical-Potential-Difference Generation Section 
900 Lighting Section 



[Translation done.] 



